Abstract: This paper is involed in a test of performance comparison of multifunctional high-speed highway condition monitors. Data of rut, IRI and crackings has been collected and analysis of variation coefficient and correlation has also been analyzed. A significant difference of all samples is revealed in the test. It is of great affection for operators, work condition to the result of the test. And a few of the samples even didn't finish some sections of the test. Above all, the result of the test can provide the department of maintenance very important information.
Introduction
Multifunctional High-speed Highway Condition Monitor (MHHCM) is widely used for monitoring the condition of pavement in the world. The system of MHHCM is integrated of various instruments of high precision. The quality of data collected by MNNCM is very significant for a correct evaluation of pavement condition. It is of great necessary to evaluate performance of MHHCM for highway maintenance department. So a test of comparison has been arranged and 19 vehicles of MHHCM have been test as representative samples for different regions as well as different producers. And the difference among all MNNCM systems has been revealed in the test.
Organization of the test
The test was conducted in a section of road network ( Fig.1) which is approximately 30km long, including 15km of urban road and 15km of rural road. The data of distance, location, pavement cracking, international roughness index (IRI), rut and pavement image have been collected for each MHHCM. The data collecting process is of extreme continuity and each intersection was also marked. All 19 vehicles must be driving along the same direction and the same lane of the test road. The collected data should be saved for different sections of the test road. Fig. 1 the section of road network for the test In order to evaluating the performance of various MNNCM, the data collected from representative sections of the test road was analyzed. And the work of data analysis was conducted at the same location as well as the same time for all 19 MNNCM samples.
Data analysis and evaluation

The evaluation index
In order to evaluate the repetition of the test result, a variation coefficient index C v was used in analyzing the difference among all samples. In the following equations, v C is a variation coefficient index and D S is standard deviation and X is average of the data sample. A correlation analysis for each sample with others has been made to reveal the difference for all samples. By the way, each sample was randomly named by numbers.
Analysis of the rut
The characteristic of rut data of both urban and rural road is show as follows. Each data is for 10m's rut, few of which may deviate from others. It is obviously seen in fig.2 and fig.3 that the data of rural road was of more fluctuation than urban road. Because the condition of rural road is more complicated than urban road. The variation coefficient of rural road samples is 7.78%. The variation coefficient of urban road is 6.27%. Both index is above 5% which is the creation of the standard. The correlation was evaluated by Pearson index, in which 1 stand for complete correlation and 0 stands for non-correlation.
Analysis of the IRI
The characteristic of IRI data of both urban and rural road is show as follows. Each data is for 100m's IRI, only few of which may deviate from others. It is obviously seen in fig.4 that the data was of more fluctuation from 2km to 2.5km, which indicates a rough section of the test road. Most of the samples can reveal the same road condition. The variation coefficient of rural road samples is 9.25%. The variation coefficient of urban road is 8.94%. Both index is above 5% which is the creation of the standard. The big deviation may be caught by the difference of the encoders. 
Analysis of the Cracking
The characteristic of Cracking data of both urban and rural road is show as follows. Each data is for 10m's Cracking. It is obviously seen in fig.6 that the data was of much fluctuation from 2km to 2.5km, which indicates a bad damage section of the test road. Most of the samples can reveal the same road condition. The variation coefficient of rural road samples is 11.73%. The variation coefficient of urban road is 6.87%. Both index is above 5% which is the creation of the standard. Fig. 6 Cracking data of urban road Fig.7 Cracking data of rural road A correlation analysis for each sample of urban road is calculated as Tab.5. It is shown that No.2341 , No.2431 are of good correlation with others. No.2134 , No.2143 are of bad correlation with others. In Tab.6, most samples are of bad correlation with others, which reveals a much complicated condition of rural raod.
Tab.5 correlation of samples of urban road 
Conclusions
In this test, the data of each MHHCM system has been collected, from which the difference among all samples was revealed. And it is concluded as follows.
(1) It is of great affection for operators, work condition to the result of the test. For example, when the work condition is better, the result is better and vise versa. A few of the samples even didn't finish some sections of the test. (2) For the urban road test, variation coefficient varies from index to index. The v C of rut is 6.27%, and for IRI is 8.94, and for cracking is 6.87%. All are above the standard 5%.For the rural road test, the v C of rut is 7.78%, and for IRI is 9.25, and for cracking is 11.73%. All are above the standard 5% as well. (3) The correlation of all samples also varies from index to index. The correlation of IRI and rut are better than the cracking, which may be caused by different driving action of all operators.
Advances in Engineering Research, volume 166
Acknowledgments
This work was financially supported by "Central Commonweal Organization Funding for Research (2017-9077)".
